The present work was achieved to find the active chemical constituents and to evaluate the antimicrobial activity of some medicinal plant extracts on six pathogenic bacteria include ; Escherichia coli, Salmonella sp., Shigella flexneri, Enterobacter sakazakii, Staphylococcus aureus and Bacillus cereus by agar well diffusion method. A qualitative phytochemical analysis was performed for the detection of alkaloids, saponins, terpenes, flavonoids, tannins and glycosides. The results revealed that Rosmarinus officinalis (rosemary), Citrus sinensis (orange peel), Eucalyptus globulus (camphor), Psidium guajava (guava), Matricaria chamomilla (chamomile), Allium cepa (onion), Allium sativum (garlic) and Nigella sativa (black seed) contain alkaloids, flavonoids, tannins, terpenes, saponins and glycosides. Also the plant extracts of both rosemary, orange peel, camphor, guajava, showed highest significant effect against all tested pathogenic bacteria followed by chamomile, onion and garlic showed lowest significant effect but black seed showed no effect. Salmonella sp. exhibited resistance to most plant extracts. This study revealed the presence of bioactive compounds in these plants which have antibacterial properties, can be useful as an alternative antimicrobial agent for treatment infectious diseases and in pharmaceutical industries. Keywords: Phytochemical analysis-plant extracts -pathogenic bacteria -antibacterial activity.
ITRODUCTION
There has been an increase in the number of poisoning outbreaks caused by food-borne pathogenic bacteria. Diseases are the major causes of death in the developing countries. The extensive use of the antibiotics to treatment these diseases has led to the emergence of multidrug resistance ( Westh et al., 2004 ) . Bacterial infectious diseases represent an important cause of morbidity and mortality worldwide. Bacterial resistance to antibiotic is becoming increasingly common ( Lesse, 1995 ) . The increased usage of specific antimicrobial correlates with the increased levels of bacterial resistance to those agents ( Mordi and Erah, 2006 ). There has been increasing incidence of multiple resistances in pathogenic bacteria attribute to the indiscriminate use of commercial antimicrobial drugs for treatment diseases ( Shareef, 2011 ) , therefore recently research toward to develop alternative drugs from medicinal plants for cure infectious diseases. Drugs from the plants are easily available, less expensive, safe, efficient and rarely have side effects. Plants are rich in a wide variety of secondary metabolites such as alkaloids, tannins, terpenoids and flavonoids which exhibited the antimicrobial properties for treatment of a wide range of diseases (Cowan, 1999) . Also plant contain some organic compounds which have physiological action on the human body and these bioactive compounds include tannins, alkaloids, carbohydrates, terpenoids, steroids and flavonoids ( Edoga et al., 2005 ) . These compounds are synthesized by primary or secondary metabolism of organisms. Secondary metabolities are chemically and taxonomically extremely diverse compounds with obscure function. They are widely used in the human therapy, veterinary, agriculture ( Vasu et al., 2009 ) . Plant products have been part of phytomedicines since time immemorial. This can be derived from barks, leaves, flowers, roots, fruits, seeds ( Criagg and David, 2001 ) . The chemical constituents of plants is desirable because such information will be value for synthesis of complex chemical substances ( Mojab et al., 2003 ; Parekh and Chanda, 2007 , 2008 ) . Herbs and spices have many phytochemicals which are sources of natural antioxidant such as flavonoids, phenolic, diterpenes, tannins and phenolic acid. These compounds have antioxidant, putrefaction and anticancer properties (Chitravadivu et al., 2009 ). These substances have been used as food, medicine and having medicinal value have been extensively used for treating various disease conditions. Herbs being easily available to human beings, have medicinal properties ( Perumal and Krishnakone, 2007) . Extraction of bioactive compounds from medicinal plants permits of demonstration of their physiological activities, lead to the synthesis of a more potent drug with reduced toxicity .
The aim of present work to determine the phytochemical analysis and antibacterial activity of some plant extracts against pathogenic bacteria.
MATERIALS AND METHODS
Pathogenic bacteria : Six bacterial species among Gram negative such as Salmonella sp., Shigella flexneri and Enterobacter sakazakii and Gram positive such as Staphylococcus aureus and Bacillus cereus were used in this work. These microbes were obtained from faculty of Medicine, Mansoura University and Agricultural Research Center (ARC) , Giza , Egypt . Collection and extraction of plants: Eight plants such as Rosmarinus officinalis (leaves), Citrus sinensis (peels), Eucalyptus globulus (leaves), Psidium juagava (leaves), Matricaria chamomilla (flowers), Allium cepa (bulbs), Allium sativum (cloves) and Nigella sativa (seeds) were collected and purchased from the market of Mansoura City. Each part cut into pieces, dried under shaded condition at room temperature and then powdered. The powder was macerated with four solvents (water, methanol, ethanol and acetone) for two days. The mixture was filtered using centrifuge . The filtrates were evaporated in a rotary evaporator at 45 o C to concentrate and preserved in refrigerator at 4°C untile further use ( Ababutain 2011 ) Qualtitative phytochemical analysis : The extracts were tested for the presence of terpenes, alkaloids, flavonoids, tannins, saponinis and glycosides compounds by using qualtitative analysis according to Harborne ( 1988 ) . Preparation of bacterial cultures : Loopful of stock cultures were transferred into test tubes contain nutrient broth and incubated at 37 o C for 24 h. The bacterial culture was enumerated by using the serial dilution method. Final concentration was 10 6 colony forming units ( cfu / ml ) according to NCCLS (1999 ) . Antibacterial assay : All the plant extracts were studied to ascertain their antibacterial activity against pathogenic bacteria by using the well diffusion agar method ( Araujo et al., 2003 ) . One ml of active bacterial culture containing ( 10 6 cfu ) was poured to Petri dishes containing nutrient agar. Well was made in nutrient agar plate by sterile cork borer ( 9 mm ). 0.1 of each of each concentration was placed in the well. Also 0.1 ml of each solvent without bacteria was placed in the well as a control, then the plates were incubated at 37 o C for 24 h. The antimicrobial activity of the different extracts was determined by measuring the diameter of zone of inhibition (ZI) exhibited by the extracts compared with control. Statistical analysis : Using SAS ( 2001 ) and Dancan (1955) numerical data collected were statistcally analyzed for analysis of variance and least significant difference at propability ( P ) level of ≤ 0.05 .
RESULTS AND DISCUSSION
Phytochemical analysis : The phytochemical constituents of eight medicinal plants were summarized in Table (1) . From the phytochemical screening, terpenes, flavonoids, flavonoids and glycosides were found in all tested plant extracts. Alkaloids were observed in different plant extracts except the aqueous extract of both camphor and guava also the acetone extract of rosemary did not have alkaloids, while alkaloids did not found in all different extracts of onion and black seed. Saponins were absent in all extracts of orange peel, chamomile, onion and garlic but they were present in the methanol and ethanol extracts of rosemary, also saponins were present in the methanol, ethanol and acetone extracts of camphor and guava, all plant extracts of black seed possess saponins. Antibacterial activity : From the results of antimicrobial screening are shown in Tables ( 2 -8 ) .
The antibacterial activity of ethanol extract of Rosamarinus officinalis in Table ( 2) showed highest effect with non significant difference between methanol and acetone extracts against E. coli but the aqueous extract showed lowest significant effect. The methanol and acetone extracts had high effect with non significant difference between them against Salmonella sp., while the aqueous and ethanol extracts exhibited non effective. The acetone extract was highest inhibition zone with non significant difference between all extracts against Shigella flexneri and Enterobcter sakazakii but the aqueous extract showed lowest significant effect with Shigella flexneri, ethanol extract showed lowest significant effect against Enterobacter sakazakii. The methanol extract exhibited the highest significant effect with Staphylococcus aureus and Bacillus cereus, but the aqueous extract showed lowest significant effect. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml . The antibacterial activity in Table ( 3) indicated that Citrus sinensis had highest significant effect in their ethanolic extract against E. coli, Salmonella sp. , Enterobacter sakazakii and Bacillus cereus, while the aqueous extract showed lowest significant effect, but the aqueous extract did not effect on Salmonella sp. The methanol and ethanol extracts showed highest effect with non significant difference between them against Shigella flexneri, while the aqueous extract showed lowest significant effect, The methanol extract showed highest significant effect with Staphylococcus aureus but the aqueous extract showed lowest significant effect. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml . Data from results in Table ( 4) showed that the aqueous extract of Eucalyptus globulus showed highest significant effect with E. coli while the acetone extract showed lowest significant effect. Salmonella sp. was resistance for all extracts. The methanol extract exhibited highest significant activity against Shigella flexneri, Enterobacter sakazakii, Staphylococcus aureus and Bacillus cereus, but the ethanol extract showed lowest significant effect against Shigella flexneri and Staphylococcus aureus The acetone extract showed lowest significant effect with Enterobacter sakazakii while the aqueous showed lowest significant effect with Bacillus cereus. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml . The present finding in Table ( 5) revealed that the methanol and aqueous extracts of Psidium guajava exhibited the best antibacterial activity with non significant different between them against E. coli, while the ethanol extract showed the lowest significant effect. The ethanol extract showed highest significant effect against Salmonella sp. while the acetone extract showed the lowest significant effect, the aqueous extract did not show any effect. The ethanol and aqueous extracts showed highest effect with non significant difference betweem them against Shigella flexneri. but the methanol and acetone extracts showed the lowest effect with non significant different between them. The aqueous extract showed highest significant effect against Enterobacter sakazakii but the acetone extract showed the lowest significant effect. The methanol extract showed highest significant effect against Staphylococcus aureus but the acetone extract showed the lowest effect. The methanol extract showed highest significant effect against Bacillus cereus but the aqueous extract showed the lowest significant against Bacillus cereus. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml. From the Table (6) it could be seen that the acetone extract showed the highest significant activity against E. coli and Enterobacter sakazakii but the aqueous extract showed lowest significant effective. The methanol extract showed the highest significant effect against Salmonella sp., Shigella flexneri Staphylococcus aureus and Bacillus cereus, but the aqueous extract showed lowest significant effect. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml .
The antibacterial efficacy of the ethanol and methanol extracts in Table (7) were the highest activity with non significant between them against E. coli but the acetone extract showed lowest significant effect. The methanol and acetone extracts showed the highest effect with non significant difference between them against Salmonella sp, but the ethanol extract showed lowest significant effect. The methanol and aceton extracts showed highest effect with non significant difference between them against Shigella flexneri and Enterobacter sakazakii, while ethanol extract showed lowest significant effect with Shigella flexneri, non significant effect with Enterobacter sakazakii. The acetone extract showed the highest significant effect against Staphylococcus and Bacillus cereus but the methanol extract showed lowest significant effect. The aqueous extract showed no effect against all tested bacteria. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml . Table ( 8) showed that the ethanol and methanol extracts showed the highest effect with non significant difference between them against E. coli, but the acetone extract showed lowest significant effect. The methanol extract showed high significant effect against Salmonella sp., but other extracts showed no effect The methanol extract showed highest effect with non significant effect against Shigella flexneri, Enterobacter sakazakii and Bacillus cereus, but the ethanol extract showed lowest significant effect against Shigella flexneri, the acetone extract showed lowest significant effect against Enterobacter sakazakii and Bacillus cereus. The aceton showed highest significant effect against Staphylococcus aureus while methanol extract showed lowest significant effect. The aqueous extract showed no effect on all bacteria. Also highest effect was at concentration 400 mg/ml, lowest significant effect was in 100 mg/ml . The results obtained in this study revealed that the identified phytochemical compounds may be the bioactive constituents responsible for the efficacy of the tested plant. These compounds which found in the plants have antimicrobial activity and are known to exhibit medicinal physiological activities ( Sofowra, 1993 ) . Several phenolic compounds like tannins are potent inhibitors of many hydrolytic enzymes such as pectolytic macerating enzymes used by pathogenic bacteria. Also many plants which contain non toxic glycosides can get hydrolyzed to release phenolic are toxic to pathogenic bacteria ( Aboaba and Efuwape, 2001) .
Data obtained in
Their inhibitory effect on the tested bacteria attribute to the crude form which contained the phytochemicals in large quantities, composition of bacterial cell wall and type of solvents which used in the extraction the bioactive compounds from the plants such as phenolic compound. Shan et al. (2005) reported that methanol extract of rosemary leaves and stem contain a phenolic concentration of 5.07 gm gallic acid (dry weight) but the concentration in water extract 185 mg gallic acid (Dorman et al., 2003) . The polarity of the solvents play role in the extraction of natural products from plants and chemical constituents are partially separated attribute to their polarity and the polarity of the solvent used. Alkaloids are used in medicine as anesthetic agents also the presence of saponin in plant responsible for tonic, stimulating activities and antiinflammation.
The rosemary and orange peel were greater antibacterial activity against all pathogenic bacteria while Salmonella sp. was resistance , this resistant due to the presence of their cell wall lipopolysaccharaide. Followed by camphor and guava. Chamomile showed moderate effect. Garlic and onion exhibited weakest activity. Black seed did not inhibit the growth on all bacteria. The medicinal properties of the plants could be attributed to the presence one or more of plant natural products.
Rosemary have a potent antioxidant and antibacterial activity ( Erkan et al., 2009 ) due to flavonoids and hydroxyl group which are phenolic compounds. These possess biological properties, have antimicrobial properties against microorganisms. The presence of active compounds in orange peels makes it useful in folk medicine to treat many diseases therefore orange peel used for treatment infection disease (McGravey and Croteau, 1995 ) . D-limonene terpene derived from the peels of citrus fruits it is a cyclic monoterpene. Also citrus contain flavonoids which are hydroxylated phenolic substance have antimicrobial and antioxidant properties.
Camphor have antimicrobial activity because it contain bioactives such as comarins, essential oils, flavonoids, triterpenes, triterpenes and ellagitannins are useful for treatment diseases. Guava leaf extracts contain several compounds such as comarins, essential oils, phenolic compound, glycosides, flavonoids, triterpenes and ellagitannins. These compounds showed antimicrobial and antioxidant properties. Tannin which found in guava is phenolic compound can be soluble in various solvent such as water, alcohol and acetone. It used as natural defense mechanism against microorganisms by binds with protein, complex with polysaccharide (Chung et al., 1988) . Chamomile have antimicrobial activity attributed to the presence of tannins which are water soluble polyphenols ( Cinco et al., 1983 ) . Chamomile used for treating colic, cloup convulsions, fiver, diarrhea, indigestion insomania, infantile, convulsions, toothache and bleeding. Garlic and onion extracts showed weakest effect against all tested bacteria may be related to the methods extraction of secondary metabolism and its concentration. Many studies reported that garlic has antimicrobial activity against Gram negative and Gram positive bacteria (Ross et al., 2001) . Azu and Onyeagba ( 2007) reported that garlic is more effective than onion and may be due to the high molecular weight of the onion extract. Black cumin did not effect on all tested bacteria may be presence of polysaccharides in cell wall of gram negative bacteria prevent reaching the active compounds , essential oils and extracts to the cytoplasmic membrane ( Duraipandiyan et al., 2006 ) .
The present study provides that solvent extract of rosemary, orange peel, guava, camphor, chamomile, onion, garlic and black seed contains medicinally bioactive compounds and they can use as traditional medicine for treatment of various diseases.
